Abstract-This study examined the experiences of persons with incomplete spinal cord injury who participated in locomotor training (LT). LT is an emerging rehabilitation intervention for enhancing the recovery of walking in persons with central nervous system disorders. Multiple interviews and field observations provided data from eight participants, including four veterans. Findings indicate that experiences of bodily changes were prevalent among participants. Themes included (1) experiencing impaired or absent proprioception, (2) struggling for bodily control, and (3) experiencing emergent bodily sensations. Themes 1 and 2 reflected bodily disruption as a result of spinal cord injury and were challenging to participants as they attempted to reconnect the body and self through LT. Theme 3 reflected bodily sensations (burning, soreness) that were seen as positive signs of recovery and resulted in hope and motivation. Understanding how LT participants experience bodily changes may enable therapists to develop improved participant-centered intervention approaches.
INTRODUCTION
The patient perspective is recognized as a vital component of the rehabilitation process [1] . The professional literature has increasingly supported looking to the patient for insight on an array of rehabilitation-related issues, including priorities for rehabilitation research, interventions, and innovations [1] [2] [3] [4] ; evaluation of rehabilitation practice and process [5] [6] [7] [8] [9] [10] [11] [12] ; evaluation of specific interventions and devices [13] [14] [15] ; and development of patient-centered outcome measures [16] [17] [18] . Textbooks have also emphasized the importance of incorporating patients' priorities and preferences throughout the rehabilitation process-from goal setting and treatment planning to evaluating associated outcomes [19] [20] . The same literature indicates, however, that few studies have examined the personal impact of locomotor training (LT) models, which are emerging therapeutic interventions for improving gait and mobility in persons with central nervous system-related disabilities, including incomplete spinal cord injury (I-SCI) and stroke.
For the purposes of this work, LT is defined as a therapeutic program aimed at the recovery of walking through intense practice of the task of walking. LT incorporates use of a body-weight support (BWS) system, a treadmill, and manual assistance. The BWS and treadmill provide a controlled environment that promotes normal walking mechanisms. The principles of training applied in the BWS and treadmill environment also extend to training over ground. Alternative methods for promoting relearning of walking include robotic-assisted LT, which uses a gait-driven orthosis to facilitate stepping [21] [22] , and functional electrical stimulation (FES)-or functional neuromuscular stimulation (FNS)-assisted LT, which use FES/FNS technology as facilitators [23] [24] [25] [26] [27] [28] . Unless otherwise specified, we use the term "LT" to denote manually assisted LT and the transfer of skills to walking over ground. The objective of LT is independent community walking at normal speeds without assistive devices or braces [29] .
LT studies have shown that the human lumbosacral spinal cord remains capable of responding to sensory information related to locomotion even when damaged [30] [31] [32] . Edgerton et al. attribute this phenomenon to circuits within the spinal cord that act as central pattern generators [30] . These circuits exhibit neural plasticity and are capable of motor learning if properly activated. Edgerton et al. maintain that for activation to occur, specific sensory input associated with performance of a motor task must be provided and followed by repetitive practice of the task [30] . These requirements are fulfilled during LT.
Over the past 15 years, LT has been investigated in various reports, ranging from case studies [29, [33] [34] [35] to randomized clinical trials [36] . These studies, however, have focused on gait-specific outcomes (gait speed, walking independence) or have described improved stepping patterns and mechanics during treadmill walking [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] . The perspectives of LT participants is an important aspect of the intervention that requires further study.
To date, Nymark et al. offer the most thorough examination of participant perspectives on LT [41] . As part of a 12-week LT pilot study, they used a questionnaire and focused interviews to garner personal feedback from five participants with I-SCI. Nymark et al. reported that participants found LT physically and emotionally challenging and beneficial. Participants also identified increased hope and confidence as a result of LT. A closer examination of Nymark et al.'s questionnaire items and interview questions, however, suggests that further investigation is warranted. For example, items and questions were largely directed at participant satisfaction with the protocol used in the LT pilot study, for example, how LT was implemented. Conversely, attention to participants' experiences and perceived outcomes of LT was limited. Furthermore, many questions in the 16-item questionnaire were either closeended or required ranked responses. Such format choices restrict the opportunity for nonstructured dialogue and discussion and indicate that the feedback provided by the participants in the Nymark study was only minimally tapped.
More recent LT studies have pilot tested quantitative measures that assess changes in participants' subjective well-being and quality of life as a result of LT [42] [43] [44] . While one study of 14 LT participants reported statistically significant increases in life satisfaction [44] , smaller studies (n = 3) reported no change in life satisfaction [43] and small but inconsistent increases in quality of life [42] . Such variable findings suggest the need for additional studies on participant perceptions of LT.
Specifically, a more comprehensive understanding of the value and meaning of LT for participants is needed for defining indicators of participant satisfaction with the intervention, including how it affects their quality of life and motivation for recovery. Gaining an understanding of the participants' LT experience also provides therapists with information that may ensure that interventions are sensitive to the LT participants' needs and concerns. Information obtained from participants' perspectives on LT may also be used in the development of improved LT outcome measures. To begin to bridge this gap in knowledge, we aimed to answer two research questions: (1) How do persons with I-SCI describe their LT experiences? and (2) What changes do persons with I-SCI report as a result of LT?
METHODS
We used qualitative methods to answer the research questions. Specifically, this study used grounded theory to guide data collection, analyses, and theory development [45] . Grounded theory is a qualitative research approach in which hypotheses and theory are not preconceived but rather generated directly from qualitative data [45] . Grounded theory methods are particularly appropriate for research investigating phenomena about which little is known, especially phenomena that involve personal experiences and processes [45] [46] . The use of qualitative methods for investigating pertinent experiences associated with spinal cord injury (SCI) is well-established [7, [47] [48] [49] [50] . Qualitative research methods were also recently supported as an approach to obtaining consumer perspectives that may help identify priorities for rehabilitation-related SCI research [1] .
The study was approved by the Department of Veterans Affairs (VA) Subcommittee for Clinical Investigations and the local institutional review board prior to participant enrollment. Every participant completed the informed consent process and signed a consent form. All participants enrolled completed the study.
Sample
The sample consisted of eight persons with I-SCI. All members of the sample were currently or formerly enrolled in an ongoing LT intervention study and were recruited by the principal investigator. Seven males and one female participated. Four participants were veterans. We use pseudonyms in this article to protect the participants' identities. The Table summarizes the demographics of the sample.
Two of the participants were newly enrolled in the LT intervention study and were recruited for this study before beginning the intervention. These participants were followed throughout the intervention and provided prospective data. The other six participants were former LT study participants and provided retrospective data. All participants completed 45 LT sessions; each session included 30 minutes of training followed by over ground walking practice. LT sessions took place five times a week for 9 weeks.
Justification of Sample Size
In qualitative studies, the investigator's goal is to use a sample size that will lead to theoretical saturation. Theoretical saturation is achieved when themes become recurrent in the data and no new themes are identified [45, 51] . In this study, the participant sample yielded 60 observations of LT sessions and 14 participant interviews. Ongoing data analyses and peer debriefing sessions confirmed that saturation of data was, in fact, achieved.
Inclusion and Exclusion Criteria
Inclusion and exclusion criteria reflect those of the LT study. Inclusion criteria for participants included (1) age of 18 years or older, (2) diagnosis of first-time SCI, including etiology from trauma, vascular, or orthopedic pathology at cervical or thoracic levels, (3) post-SCI time frame of 3 months to 3 years, (4) SCI diagnosis defined by the American Spinal Injury Association Impairment Scale as category C or D, (5) medically stable condition, (6) documented medical approval from the participant's personal physician, (7) ability to walk independently a minimum of 12.19 consecutive meters (40 feet) with or without an assistive device (and/or contact guard), (8) minimum of 30 minutes (total) each day spent standing or walking, (9) if on antispasticity medication, maintenance of routine dosage throughout LT, or if not on antispasticity medication, not initiating its use throughout LT, and (10) ability to give informed consent. Exclusion criteria for participants included (1) current participation in a rehabilitation program or another research protocol that could interfere with or influence LT outcome measures and (2) history of congenital SCI or other degenerative spinal disorders. 
Locomotor Training Procedures
Daily LT sessions included step training on the treadmill with partial BWS and manual assistance from trainers followed by over ground training. Manual assistance promoted participant achievement of the trunk posture, pelvic movements, and limb kinematics consistent with the task of walking. BWS was initially set at 40 percent and treadmill speed approximated normal walking speed, as feasible, while maintaining overall kinematics consistent with the task of walking. Over ground training consisted of an immediate assessment of the participant's ability to stand and/or walk independently over ground and an evaluation of deficits that limited achievement of this goal. These deficits became the goals for the next day's training session. Additionally, over ground training addressed translation of the skills from the treadmill to the home and community by identifying practical ways for the participant to incorporate new skills into his or her everyday activities [29, 35] . Training goals were set for endurance (duration of stepping bouts and/or total stepping time, BWS, speed, independence, postural control, kinematics), adaptability to the environment, and behavioral goals of the individual.
Data Collection
Data were collected via in-depth semistructured interviews and observations of participants. We used interviews to obtain data on the participants' thoughts and feelings related to all aspects of their LT experiences. Interview guides consisting of open-ended questions were used for all interviews. Observations of LT sessions were also conducted and field notes were recorded. Field notes documented the participant's observed affect, training activities, interactions with LT staff, and interactions with family and significant others. Comments, responses, and significant dialogue were recorded in the field notes. Observations were conducted live and via videotaped LT sessions.
Data Analyses
Audiotaped Data were analyzed systematically by use of the constant, comparative method that is common in qualitative analysis [45] . All documents were subjected to the coding framework. If an existing code was representative of the data, the data segment was coded accordingly. If existing codes were not representative of the data, a new code was added to the framework and the data were coded. Once all data were coded, all text related to individual codes was retrieved and recurrent themes and patterns were defined.
Guidelines for ensuring the trustworthiness or quality of conclusions drawn from qualitative data were followed throughout the study [52] . Detailed documentation of coding decisions and personal reflections about data were maintained as an "audit trail," which is one approach for ensuring that conclusions remain objective and confirmable by others [52] . To prevent researcher bias and confirm the credibility and reliability of conclusions, we conducted regular peer debriefing sessions with another qualitative researcher. The peer inspected the data, codes, and evolving analyses and interpretations to verify the soundness of decisions. Triangulation, the use of multiple data-collection methods [46, 51] , was used for enhanced credibility of study conclusions. Data were collected through two methods: in-depth interviews and participant observations of LT sessions.
RESULTS
Numerous themes and patterns representative of the multifaceted nature of participants' LT experiences were identified from the data. Participants' descriptions of their experiences reflected interdependent relationships among the physical, cognitive, and emotional domains and were reciprocally related to the LT therapeutic process and outcomes (Figure) . Experiences of bodily changes were a dominant pattern and are the focus of this article. Three themes associated with the changing body during LT are described: (1) experiencing impaired or absent proprioception, (2) struggling for bodily control, and (3) experiencing emerging bodily sensations.
Experiencing Impaired or Absent Proprioception
Secondary to I-SCI, some LT participants were left with an impaired or absent sense of proprioception. For these participants, the requirements of LT made them more aware of the extent of their proprioceptive impairments. The impact that impaired or absent proprioception had on these participants during the LT process was clear from the data. For example, these participants frequently reported difficulty perceiving their foot placement and body movements during LT and identified these factors as affecting their ability to achieve good quality steps and/or posture while stepping on the treadmill and walking over ground. When discussing the challenges of LT, for instance, Dan described how his impaired sense of proprioception affected the training. He stated, "It's, believe it or not, it gets hard. You see by only havin' about from my waist down I only have maybe 50 percent of my feeling back. So when you place your foot out in front of the other one, you really don't even know where it's at." For Dan and some other LT participants, an impaired or absent sense of proprioception rendered LT challenging and, at times, difficult and frustrating.
While an impaired or absent sense of proprioception may lead to frustration for those LT participants who experience it, the social sciences literature provides a less medical, more holistic interpretation of such experiences. Becker, for example, uses the term "disruption" to characterize the impact of a chronic illness or disability on individuals [53] . According to Becker, a person's reliance on the "orderly functioning" of his or her body drives the person's understanding of self and the world. Becker asserts that when the body is free from disease or disability and is working properly, individuals are unaware of bodily functions and take their bodies for granted [53] . When the body is suddenly disrupted by I-SCI, however, individuals become aware of their bodies and functions and begin to question their sense of self and place in the world. In the previous example, Dan described bodily disruption following I-SCI. For Dan, the previously automatic process of walking had become a difficult task. Dan related how his sensation and proprioceptive sense had been disrupted by his injury and altered his identity as an independent walker.
The theme of bodily disruption was further evident during observation of LT sessions. During one training session, for example, the therapist asked Ken if he understood what he (the therapist) meant when he said "relax your left leg, keep your heel on the ground longer." Ken indicated that he understood the command but could not feel if he had made the change. Similarly, in videotaped training sessions, Abe was frequently observed asking for feedback about the position of his body while stepping on the treadmill. For example, during one session, Abe, who had difficulty holding his trunk upright, asked, "I feel like I'm leanin' forward, am I?" In Abe's case, the uncertainty he experienced because of an impaired sense of proprioception led to a discrepancy in how he perceived his performance on the treadmill versus how the therapists viewed his performance. Abe frequently made negative comments and appeared frustrated with his performance, while therapists reassured him that it "wasn't that bad." When asked about this apparent discrepancy during his interview, Abe commented, "Well, I think the feedback I'm gettin' up in my head from down below is not, I'm not really perceivin' the way it really is." Dan, Ken, and Abe's examples indicate the challenges that impaired or absent proprioception presented to some participants during LT. These participants' inability to perceive their own body position and movement often led to uncertainty and frustration when they attempted to implement changes as directed by therapists. An impaired or absent sense of proprioception also made some participants' self-assessment of their progress more difficult when stepping on the treadmill or during overground training. From a social perspective, these examples indicate how bodily disruption due to I-SCI forces some LT participants to find new ways of gauging what their bodies are doing.
Struggling for Bodily Control
During interviews, all participants described how their loss of bodily control and function affected their lives postinjury. This theme of bodily control emerged again during descriptions of their LT experiences. These descriptions were often characterized by "bodily control talk" that illustrated the participants' struggle to regain control of their bodies. Bodily control talk included participants' references to their I-SCI-related functional limitations, symptoms, and consequences and how these factors affected LT.
For some participants, their loss of bodily control and function apparently was, at least initially, magnified as they tried to meet the functional demands of LT. As in the case of absent or impaired proprioception, LT caused some participants to be more aware of their limited ability to control their bodies. In the following example, Frank discusses his frustration with trying to gain control of his left leg during LT. He explains, "One of the areas that I felt most frustrated in, that uh, the left leg really lagged behind, the right, in terms of like being able to incorporate what it was suppose to do. And it was very hard to release that spasm and to shift weight. And so I think that the left leg was a source of frustration for me and I got agitated sometimes, with some of the staff." For Frank, trying to regain control of his left leg was especially difficult and frustrating because of involuntary muscle spasms. Possibly as a result of these involuntary movements, Frank spoke of his leg as if it had a will of its own-referring to its ability "to incorporate what it is suppose to do." In a study of stroke survivors, Ellis-Hill et al. reported similar findings and characterized the experience as a separation of the body from the self [54] . According to Ellis-Hill et al., under typical circumstances, the self is understood to be inseparable from the body. The perceived loss of control following an illness or injury, however, results in a "self-body split" in which the body becomes objectified. In the previous example, Frank's allusion to his left leg as an entity separate and independent from himself is a clear example of how the body becomes objectified during rehabilitation, in this case, through the process of LT.
Data further indicated how the struggle for bodily control was extended to the LT therapeutic process. For participants like Frank, who experienced spasms or increased muscle tone because of his I-SCI, the action of stepping on the treadmill often triggered increases in the number and/or intensity of spasms. Consequently, therapists would attempt to decrease spasms or tone by altering their leg-training technique, adjusting the BWS setting, or varying the treadmill speed to find an optimum speed at which spasms would be minimized. In these cases, regaining control of a participant's leg became a shared effort between the LT participant and the therapist. From a social perspective, therapists served as the bridge to recovery-helping participants reconnect the body and self through the LT therapeutic process, and ultimately, improving gait and mobility.
The theme of self-body split recurred in other participants' descriptions of their struggle to gain bodily control during LT. Similar to Frank, Abe had involuntary movements and muscle spasms and, consequently, depicted a struggle for control between him and his body. Through the use of metaphors, for example, Abe described the intensity with which he experienced involuntary muscle spasms: "It was like a, it was, it's just a sudden thing, like a, 'Pow!' You know like a firecracker it would just, launch your foot." Again, Abe's experience poignantly illustrates a separation of the body and self. Abe's body seemed to act on its own and his awareness of this fact struck him: "Pow!" Abe's sense that his foot was being launched by some outside force emphasized the magnitude with which participants often perceived a lack of bodily control during LT.
Observations of Abe's training sessions provided further evidence of his frustration with his inability to control his body. During one session, Abe repeatedly experienced muscle spasms in his leg when stepping on the treadmill and asked, "Just a second, what's goin' on here? What's goin' on?" Sounding frustrated and bewildered, Abe appeared to plead to the therapists for help in understanding his poor bodily control. Frank and Abe's examples indicate how the process of trying to regain control of the body through LT may result in frustration but, at a deeper level, this struggle for control actually represents the struggle to reconnect the body with the self following I-SCI.
Experiencing Emerging Bodily Sensations
In addition to the experiences of an impaired or absent sense of proprioception and the struggle to regain bodily control, some participants described various bodily sensations that emerged during LT. While only Ed identified the burning sensations as pain, other participants labeled the sensations as discomfort, soreness, tingling, or burning. Interestingly, data indicate that although these experiences were cast as negative experiences, the participants typically described them as positive signs of recovery. Apparently, the paralysis and/or sensory limitations secondary to I-SCI caused participants to construe any new sensations resulting from LT as a reawakening of their bodies. All sensations were perceived as "good" sensations-even those that under typical circumstances might be viewed as negative. Data indicate that the bodily sensations associated with LT resulted in feelings of hope among participants that, in turn, motivated them for further recovery.
When asked about bodily sensations during his interview, Frank responded, "There were a couple of times that I felt like there was an electrical current in some nerves but particularly in the front of my shin and up into my knee. It would be progressive, almost if you flicked the switch on some lights or one of those little radios. You can see it going and you can feel it move up, and it would move in rhythms. And that was fascinating to me. But that eventually stopped. The only time I ever experienced discomfort there, would be the muscles would cramp, like a charley horse. And that can be very discomforting-it's still not exactly pain, but it is painful." Frank described two types of sensations. First, he characterized the tingling sensations he experienced as "electrical" in nature and was noticeably intrigued by the sensation. Frank's comparison of the sensation to electricity provides an insightful, appropriate metaphor for the neural recovery process. Although the electrical sensations were temporary, Frank construed them positively because, in his mind, they represented recovery-his nervous system had been reactivated as if by a "flick of the switch." Second, although Frank described feeling discomfort from muscle cramps that resulted from LT, he did not depict the cramps as particularly negative experiences. Possibly, like the electrical sensations he experienced, Frank also perceived his muscle cramps as physiological indicators of recovery.
While Frank described feeling electrical sensations and discomfort because of muscle cramps, Chuck and Ken described feeling burning and soreness. In the following excerpt from Chuck's interview, he associates his thighs burning during LT as an indicator of a successful "workout." He stated, "Well I know when, I know when my muscles were fatigued, and, I used to lift weights a lot. And uh, and I know, you get a good muscle burn when you work out real hard. So I can tell when my thighs were burning that they got a good workout." Similar to Chuck, Ken associated the soreness he experienced from LT with intense physical exercise. For example, upon arriving for training one afternoon, a therapist asked Ken how he felt after walking on the treadmill for a longer period of time the previous day. The following dialogue ensued:
Ken: Sore this mornin'. Really. Well like I, ya know that kind of sore ya get when you haven't worked out in a long time? That kind of sore. Therapist: It's a good kind of sore then? Ken: Oh yeah! It was one I had to put every effort into gettin' outta bed this mornin'. For Chuck and Ken, the burning and soreness they experienced from LT were reminiscent of feelings that they had experienced during strenuous exercise prior to the I-SCI. For them and other participants, the ability to once again engage in physical activity at a level of intensity strong enough to cause some discomfort appeared to be both a physically and emotionally gratifying experience. Just as the discomfort associated with strenuous exercise was interpreted as a sign that the exercise was effective, participants perceived the bodily sensations they experienced during LT as signs that their bodies were recovering and that LT was working to increase their mobility, endurance, and strength.
DISCUSSION
The rehabilitation field has historically regarded the body from physiological and functional perspectives, that is, as an object to be healed or restored. Conversely, the social sciences have interpreted the body within a broader social context, as a conduit for fulfilling social roles and establishing a sense of self [48, 55] . Seymour, for example, provides a sociological interpretation of the body that is particularly relevant to the present study [48] . She explored and characterized the processes by which persons with SCI "remake" their injured bodies. Acknowledging that the body and the self are inseparable, Seymour uses the phrase "remaking the body" synonymously with "reconstruction of the self." Seymour recognizes that formal rehabilitation is an intrinsic part of remaking the body. However, she cautions that a medical approach aimed at restoring the body to "normal" function causes the resulting bodily changes to be evaluated by the standards of the rehabilitation industry [48] . Seymour's assertion is exemplified by the fact that efficacy studies of rehabilitation interventions primarily assess outcomes from the standpoint of the targeted functional changes, i.e., the bodily changes that are the "expected" outcomes of rehabilitation. Our study demonstrates, instead, that adding the perspectives of rehabilitation participants can more comprehensively delineate the personal impact and outcomes of rehabilitation interventions.
Our findings support and expand upon those of Nymark et al. [41] , who similarly reported that LT participants found that the intervention was physically and emotionally challenging and increased their hope for recovery. Our findings extend this initial work by further describing why participants perceived LT as physically challenging and how LT increased their hope for recovery. Specifically, we found that participant experiences associated with an impaired or absent sense of proprioception and the struggle for bodily control caused LT to be perceived as physically demanding and that emerging bodily sensations during LT resulted in hope and motivation among participants.
The primary limitation of our study is that the results were derived from a convenience sample of eight participants with I-SCI from one LT study site. Although we obtained an in-depth understanding of these participants' experiences and perceptions, the participants were primarily white males and therefore not representative of the general population of persons with I-SCI. Similar studies with more diverse samples at other LT sites are needed for comparison of data across training environments, sex, race/ethnicity, and age.
Despite this limitation, our study findings indicate that each participant's experience of the changing body was a personally significant part of remaking the body through LT. These experiences held relevance for participants, and likewise, hold implications for therapists. Therapist education about the bodily changes that participants may experience during LT may lead to improved intervention approaches that are more participant-or patient-centered. For example, therapists may engage LT participants in an ongoing dialogue about their experiences with the intervention (i.e., impact on daily activities, health, body experiences). Using this information, therapists could better monitor the participants' status and determine whether and/or how their approach to LT should be adapted to meet individual needs.
CONCLUSIONS
Participants with SCI experience bodily changes in response to LT. Three themes associated with the changing body were described in this article: (1) experiencing impaired or absent proprioception, (2) struggling for bodily control, and (3) experiencing emerging bodily sensations. The first two themes represent the bodily disruption caused by SCI and the subsequent struggle to reconnect the body with the self through LT. Newly emerging bodily sensations from LT, the third theme, represented reawakening of the body and were perceived as positive signs of recovery by participants. Data indicate that emerging bodily sensations resulted in participant feelings of hope and motivation for further recovery. An understanding of the perspectives of participants undergoing LT can only enhance the provision of participant-centered therapy. We also wish to thank our study participants for their time and commitment to this project. It has been a privilege to share their words.
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